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ABSTRACT 
The main question that guides this paper is how governments are focusing (and 
must focus) on competence building (education and training) when designing and 
implementing innovation policies. With this approach, the paper aims at filling the 
gap between the existing literature on competences on the one hand, and the real 
world of innovation policy-making on the other, typically not speaking to each other. 
With this purpose in mind, this paper discusses the role of competences and 
competence-building in the innovation process from a perspective of innovation 
systems; it examines how governments and public agencies in different countries 
and different times have actually approached the issue of building, maintaining and 
using competences in their innovation systems; it examines  what are the critical and 
most important issues at stake from the point of view of innovation policy, looking 
particularly at the unresolved tensions and systemic unbalances related to 
competences in the system; and last but not least, it elaborates a set of overall 
criteria for the selection and design of relevant policy instruments addressing those 
tensions and unbalances. 
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Abstract 
The main question that guides this paper is how governments are focusing (and must focus) 
on competence building (education and training) when designing and implementing 
innovation policies. With this approach, the paper aims at filling the gap between the existing 
literature on competences on the one hand, and the real world of innovation policy-making on 
the other, typically not speaking to each other. With this purpose in mind, this paper discusses 
the role of competences and competence-building in the innovation process from a 
perspective of innovation systems; it examines how governments and public agencies in 
different countries and different times have actually approached the issue of building, 
maintaining and using competences in their innovation systems; it examines  what are the 
critical and most important issues at stake from the point of view of innovation policy, looking 
particularly at the unresolved tensions and systemic unbalances related to competences in the 
system; and last but not least, it elaborates a set of overall criteria for the selection and design 
of relevant policy instruments addressing those tensions and unbalances.  
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1. Introduction 
The rich literature in innovation studies has pointed to the crucial role of knowledge 
production in innovation systems and in particular the role of research and development 
(Jasanoff 1995) (Salomon 1977) (Guston 2000). However, in the same literature there is a 
widespread recognition that the mere existence of advanced types of scientific and technical 
knowledge and its production and transformation into prototypes does not automatically 
generate innovation (which includes commercialization of products and processes). In the 
history of science and technology there are plenty of situations in which specific firms, regions 
or even countries, have not been able to create innovations in spite of their high levels and 
excellent quality of scientific and technical knowledge. Some of the crucial elements that 
“translate” this knowledge into innovation are the way in which skills and expertise are 
developed and used by individuals and organizations. The combination of knowledge, skills 
and expertise is generally referred to as “competences”. So do we. 
The role of competences in the innovation systems is a complex one. This complexity has 
resulted in the fact that different strands of the literature have addressed these issues from 
various angles, using concepts that are sometimes partly overlapping. For that reason, 
conceptual clarity when dealing with these matters is crucial. Some of the most used notions 
refer to “competence”, “resource”, “capacity” and “capability”. Whereas some authors in the 
literature use these words interchangeably, basically referring to the same thing, other 
authors have distinguished among in their conceptual  frameworks (Smith 2008) (Vincent 
2008).  
Taken together, however, this literature is not particularly useful when focusing on 
innovation policy-making because these studies rarely include problems of policy-making in 
their approaches to the phenomenon. Focusing on firm, industrial and territorial dynamics, 
these studies do not introduce policy-making into their equation. Even if they might 
occasionally deduce some broad “policy implications” from these findings, their research 
rarely takes into account the public action that innovation policies have already put into place. 
The result is a growing gap between the scholars of innovation/business/geography studies 
on the one hand and innovation policy-makers on the other. 
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This paper focuses on competence and competence building from the perspective of 
innovation systems. It does so from the particular angle of public policy-making. Hence, the 
main question it addresses is how public agencies can and are focusing on competence 
building when designing and implementing innovation policies. With this approach, the paper 
aims at filling the gap between the existing literature on competences/capability on the one 
hand, and the world of innovation policy-making on the other. This gap is characterized by  
problems of lack of or unbalanced competences in the innovation system. 
Generally speaking, there is little in-depth knowledge about the ways in which the 
organization of competence building, most notably how the formal education, and vocational 
training as well as learning-by-doing systems influence the development and diffusion of 
innovations in that economy. Since labor, including skilled labor, is the least mobile 
production factor, domestic systems for competence building remain among the most 
enduringly national and regional of elements of systems of innovation. This paper contributes 
to the study of competences and competence-building and their role in the innovation system. 
It examines how governments and public agencies in different countries and different times 
have actually approached the issue of building, maintaining and using competences in their 
innovation systems. The paper turns as well a critical eye on these matters, looking 
particularly at the unresolved tensions and systemic unbalances related to competences in the 
system. Last but not least, this paper elaborates a set of overall criteria for the selection and 
design of relevant policy instruments addressing those tensions and unbalances. 
 
2. Conceptual Clarification and Definitions 
The most widespread concepts in the literature addressed here are essentially three: “core 
competencies”, “dynamic capabilities” and “absorptive capacity. “Core competencies” is a 
concept which has been developed in the literature of strategic management (Prahalad and 
Hamel 1990). In their highly influential paper, Prahalad and Hamel define the portfolio of a 
firm’s core competencies “[as] the company’s collective knowledge about how to coordinate 
diverse production skills and technologies” (p.1). Firms must focus on these core 
competencies in order to exploit emerging markets and invent new markets. Hence, strategic 
managers must identify the core competencies in their firm in order to organize a new 
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“strategic architecture”. The paper inspired a new and Schumpeterian-focus in the literature 
on the interplay between tacit knowledge and codified knowledge dynamics in managing 
innovation through these core competencies (Nonaka 1994)1.  
The notion of “dynamic capabilities” defined some few years later took a similar point of 
departure (Teece, Pisano et al. 1997). The definition is quite similar to the one above, as these 
authors see dynamic capabilities as “the firm’s ability to integrate, build, and reconfigure 
internal and external competences to address rapidly changing environments” (p 516). But 
they position this notion in a wider analytical framework where they see the competitive 
advantage of firms being defined by its distinctive processes and asset positions, as well as the 
evolutionary path the firm has adopted and the technological dimension of the particular 
market in which the firm operates.  
From the point of view of innovation systems, these two notions of “core competencies” and 
“dynamic capabilities” have a series of interesting analytical strengths. Firstly, they put 
emphasis on the interaction between the firm and its external context when developing 
competences. They also position the development of the competences of the firm in relation to 
different types of knowledge. And last but not least, they see the development and use of 
competences in relation to possible issues of path dependency (or current options being 
dependent on past decisions), a central feature of evolutionary economics (Garrouste and 
Ioannides 2001). 
The notion of “absorptive capacity” is slightly different than these two above. The definition of 
“absorptive capacity” is: “the ability of a firm to recognize the value of new, external 
information, assimilate it, and apply it to commercial ends” p. 128 (Cohen and Levinthal 
1990). This notion is anchored in the knowledge and learning approach to the firm, and in the 
view that firms interact with their environment in the process of acquiring/developing new 
own innovativeness. The analytical advantage of “absorptive capacity” is its strong intuitive 
message that the absorptiveness varies across firms depending on the level and type of their 
own internal knowledge, and that this affects innovation performance (Murovec and Prodan 
2009). More recent studies have found out, however, that the effect of absorptive capacity on 
                                                        
1 Tacit knowledge (as opposed to codified knowledge) is knowledge that is difficult to transfer to another person 
or organization by means of writing it down. 
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the innovativeness of the firm is positive only up to a certain level. When firms become too 
dependent on external sources of knowledge they tend to be less innovative (Laursen and 
Salter 2006). 
Taken together these concepts of “core competencies”, “dynamic capabilities” and “absorptive 
capacity” have inspired studies in their respective areas for several decades and continue to 
be very valuable analytical tools, particularly in the fields of innovation management, 
international business and strategic management, were they were originally created. 
However, as mentioned in the introduction to this paper, they suffer from an important  
limitation. They tend to disregard the role that institutional frameworks (here including 
policy-making) generally play in the development of these competences, such as primary 
education systems, vocational training arrangements, etc. In other words, they tend to 
underestimate the institutional embeddedness of these competences. Firms are highly 
dependent on the ability of the innovation system to provide them with some fundamental 
assets that firms can develop as their internal competences. 
The remarks above underline the need to move from a firm-individual perspective of these 
previous notions, towards a view where the innovation system is seen as having a series of 
institutional frameworks that generate and develop competences that are crucial for the 
innovativeness of firms. It is worth noting that  policy might be crucial in the definition of 
these institutional frameworks. This shows that there is a limitation in these concepts. In 
order to redress this, this paper refers to “competences” in a slightly broader manner than the 
previous three concepts, and in so doing it includes these institutional frameworks (and 
innovation policies in particular) as essential for the formation and development of 
competences. 
In this paper we define competence as the set of knowledge, skills and expertise that 
individuals and organizations have. Competence building, for its part, is the process of formal 
or informal development or acquisition of specific competences by individuals and 
organizations. It is worth noting that we take the point of departure from the perspective of 
the learning economy put forward by Lundvall and others, as a suitable first step into this 
theme of competence building (Lundvall and Borrás 1998) (Lundvall, Johnson et al. 2002). 
This view is that the innovative performance in an economy is largely based on the learning of 
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organizations and individuals, understood as their constant ability to adapt and change to the 
rapidly changing external context, based on their competences and their ability to build those 
competences constantly. 
 
Box 1: Conceptual clarification on competence, competence building and learning 
a) Competences refer to the set of knowledge, skills and expertise that individuals and 
organizations have. 
b) Competence building is the process of formal or informal development and acquisition 
of specific competences by individuals and organizations. 
c) Learning (or learning capability) is the individual or organization’s own ability to 
adapt and change making use, combining and recombining specific competences.  
 
The motivation behind this focus on competences, competence building and learning, is the 
acknowledgement that the pace of innovation and change in other dimensions of the economy 
and society has a direct impact on the way in which (innovative) firms operate. In a rapidly 
changing (including globalizing) context, firms and other innovating organizations must be 
able to adapt to these changing conditions. Therefore, in order to stay competitive and 
produce new products and processes, these organizations need to keep constantly upgraded 
with regard to their competences through a constant competence building. They need to 
adapt and change by combining these competences differently and organizing production and 
innovation processes inside and outside the firm in a different way. As Lundvall and Borrás 
put it: “In a context of increased market competition and rapid innovation, firms are faced 
with non-price competition factors. (…) A firm’s capacity to learn and transform in this new 
context is a crucial competitiveness factor. There is a definite need to constantly rebuild the 
skills of the individual and the technological and organisational competencies of the firm.” P. 
34-35.  
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This paper focuses on competences (and competence building), rather than on “learning” as 
such. The reason is that competences are crucial in terms of building essential elements in the 
innovation system. Learning, for its part refers to the innovators’ own willingness/ability to 
make use of those specific competences. This means that learning is associated to risk-taking 
attitudes and behavioral patterns in a society. Policy makers can design policies to build up 
competences they see as insufficient or incomplete. However, from the perspective of policy-
making, shaping attitudes and social behavior (the learning aspect) is a far more difficult 
matter. For this reason this paper focuses on competences rather than learning. 
The organisational and institutional contexts for competence building vary considerably 
among national systems of innovation. There are, for example, significant differences between 
the systems in the English-speaking countries and continental Europe, as explained and 
showed by the literature on varieties of capitalism (Hall and Soskice 2003) (Thelen 2007) 
(Culpepper 2007). These authors have emphasized how different national institutional 
frameworks shape the patterns of competence building in a whole economy. However, 
scholars and policy makers lack good comparative measures on the scope and structure of 
such differences, and most importantly, how these features define the innovation system. The 
matter of competence and competence-building is particularly relevant for developing 
countries and their processes of catch-up (Fagerberg and Srholec 2009). 
 
3. Internal and External Sources of Competences 
From an innovation system perspective one of the most important aspects is the process by 
which competences are created, maintained, and developed.2 There are in principle an 
unlimited number and types of competences that firms and innovation-supporting  
organizations have and need in order to keep pace with rapidly changing market and societal 
contexts, such as globalization. Since firms operate in a wide variety of different markets and 
try to develop competitive advantages in special segments of local or global markets, it is 
virtually impossible to provide a closed list of competences that firms need, as those will 
invariably vary according to different markets and contexts. This variety of competences 
                                                        
2 As implied above, these competences are not the same as creation of R&D results. 
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becomes even more apparent when we keep in mind that innovation is not solely an issue of 
commercialization of products per se, but also an issue of providing specific novel solutions to 
complex socio-economic problems (like poverty, security or ecological sustainability) – in a 
mediated way. Hence, firms and other innovating organizations have a wide diversity of needs 
in terms of the competences required to keep them at the frontier of market competition or at 
the frontier of problem-solving.  
Having said that, however, we want to make a general distinction among the different 
competences that a firm/innovative organization might need at its disposal, as well as the 
traditional mechanisms and processes of competence building associated to these. First we 
want to mention that competence is a ‘stock’ concept and competence building is a ‘flow’ 
concept.  Further we want to make a distinction between individual competences and 
organizational competences. And last but not least, we distinguish between internal and 
external competence. 
Individual competence building refers to the acquisition of information, knowledge, 
understanding and skills by individual people, through participation in some form of 
education and training, whether formal (as, for example, within educational institutes) or 
informal (for example competence building (‘learning-by-doing’) in the workplace. Individual 
competence building largely consists of the dissemination of existing competencies, even 
though they are new to the individual acquiring it. The result of individual competence 
building is an increased stock of human capital. 
Individuals exert substantial control over the firms’ human capital. The firm, where an 
individual is employed, can profit from the latter’s human capital only as long as the employee 
continues in the firm’s employment; and he or she can leave at any time. All firms live under 
the threat that the most skilled of their employees may leave for a competitor or create a 
competing firm, once they have accumulated experience and built up a contact network. 
Employee ownership programmes and stock option programmes to tie key employees to the 
firm are therefore becoming more common. The power balance between some employees, 
defined in terms of their significant human capital, and the owners and managers of firms 
have changed because of the increased importance of human capital in the current economies. 
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There are some other forms of competences, however, which are not directly related to 
individuals and therefore cannot easily leave the firm. These may be termed organizational 
competences. Generally speaking, these are competences embedded in the working processes 
of the firm/organization as such. They can also be termed “structural capital” (OECD 2001).  
Such capital is retained by the firm independently of the presence of particular employees. 
Structural capital includes the information and knowledge embodied in, for example, data 
bases, customer directories, trademarks, manuals and technical manuals. It also encompasses 
assets such as patents, copyrights, trade secrets and other kinds of intellectual property 
rights. These are controlled by the firm; they belong to the firm independently of the 
individuals who are employed at any one time. Similarly, the knowledge and skills 
encapsulated in firm routines and work processes may, in certain circumstances, be retained 
by firms and, for example, be transmitted into new employees when they join. They have also 
been included within much broader concepts related to firms’ investments, such as 
“intangibles”, “intellectual capital” (Sanchez, Chaminade et al. 2000) or more recently 
“knowledge-based capital” (OECD 2012). 
Competences might be  internal or external  to the firm/organization. Internal  competencies 
can be of an organizational kind as specified above (structural capital).  They have often been 
developed by the firm, but they can also have been acquired by the firm from outside. They 
are an integral part of the firm.   
Internal competencies can also be of a human capital kind (see above). They are acquired by 
the firm through employing people. But these employees can leave the firm at any time and 
this kind of internal competence is hence not as firmly integrated in the firm as internal 
organizational competence. 
The external competences, refers to those assets and resources/skills and abilities which 
remain  outside the firm, but which are very important for the firm’s innovation process. 
These are not an integral part of the firm, as they continue to be owned by external actors and 
partners. Yet the firm/organization in question might need to tap into them in order to be able 
to reach its own defined innovation targets. This type of external sources of competences is 
particularly relevant from the perspective of the innovation system, as it is related to the 
firm’s collaborative patterns. 
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Turning now to the internal competences and  competence-building, it is important to 
understand that, even if these competences are an integral part of the firm, the firm does not 
acquire, maintain and develop them in isolation from its context. On the contrary, these 
internal sources of competences are typically originated and developed inside as much as 
outside the firm. They are “internal” because they become ultimately owned by the firm. For 
example, when a company employs an engineer and puts her to work in specific projects, the 
quality and innovativeness of her work would depend very much on the tertiary education 
she received in the formal education system, but also on the specific training, skills and 
competence she has developed within that company. These refer to human capital (or 
individual-level of competences). But her contribution to the innovativeness of the firm will 
also depend on the particular way of organizing the use of her particular competences inside 
the firm, as well as her access to relevant software, patents, etc.  
We have previously discussed internal organizational competence which is an integral part of 
the firm. The example of our female engineer, however, emphasizes two specific areas of 
internal competence building that we would like to focus on from an innovation system 
perspective, namely, formalized education (primary, secondary and tertiary education levels), 
and vocational training & continuous skills development at the workplace (Carneiro 2003).  
Looking at the internal sources of competences to the firm, perhaps one of the most crucial 
areas in an innovation system is the quality and organization of primary, secondary and 
tertiary education. The way in which levels and types of formal education affect innovation 
performance in a firm and in an innovation system is still little known.  Many studies have 
focused on the link between educational levels and quality of education on the one hand, and 
economic growth on the other; but few have related these to innovative performance. One of 
these studies shows that countries investing in the quality of mathematics and science 
education at all levels (primary, secondary and tertiary) are more likely to perform better in 
innovation terms (Varsakelis 2006). Other studies show the cumulative interaction between 
the development of high-end products and the levels of skills in the workforce (Toner, 
Marceau et al. 2004). However, the evidence is still scarce and inconclusive. 
Levels of educational attainment have been increasing during the past  decades, and in the 
OECD countries around one-third of 25-34 year-olds have tertiary educational levels (OECD 
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2011). The same is the case for doctoral levels, with a substantial growth of the proportion of 
the population with a doctoral degree compared with previous decades. However, in some 
OECD countries there has been a relative decline in the percentage of graduates with science 
and engineering education, and some countries have faced problems of skills shortages (OECD 
2011). Education is, of course, also crucial for developing countries: Newly industrializing 
countries have put considerable effort in boosting levels of education as means for economic 
growth and innovation. Whereas this is the case for Asian countries like Korea or Taiwan, it 
has been less so for Latin America and the Caribbean (De Ferranti and others 2003).  
One of the main concerns from the perspective of the innovation system is the extent to which 
the entire educational system is able to produce the type of knowledge, skills and expertise 
that innovative firms’ need. In this regard, there seems to be a growing consensus that 
primary, secondary and tertiary education is not only crucial for the attainment of adequate 
levels of literacy, mathematical and science skills in a country. Education is also crucial for the 
development of “softer” skills that firms need, like communication or inter-personal 
competences. These softer skills are becoming important complements to “hard” skills, 
particularly in view of enhancing creativity and new modes of approaching problems inside 
the organization, as well as in view of the higher interconnectivity in the globalized economy 
and society (Lam 2005). A recent study has identified the following “soft skills” important for  
innovation: sense-making in communication, social intelligence, novel and adaptive thinking, 
cross cultural competency, computational thinking, new media literacy, trans-disciplinarity, 
new design mindsets, cognitive load management and virtual collaboration (Davies, Fidler et 
al. 2011).  
The quality and organization of vocational training and continuous skills development at the 
workplace is another important element when considering the internal sources of innovative 
firms’ knowledge competences and processes of competence-building. There are naturally 
many different ways of organizing vocational training and skills development, as this is 
typically a topic where the institutional framework plays a fundamental role.  The traditional 
way of looking at this is the observation that labour markets are imperfect, and therefore 
there are different expectations regarding investment in vocational training at firm levels 
(Acemoglu 1997). However, this view has long been surpassed by the view that vocational 
training and continuous skills development at the workplace are related to the creation of 
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quasi common goods in the economy. This is so because the “stickiness” of knowledge in a 
given territory means that the overall outcome of skills development tends to revert to the 
entire local economy via localized knowledge spill overs. It is worth noting here that it is 
widely accepted that there is a link between continuous vocational training and innovation 
performance.  However, there are in fact few studies that examine this link in detail 
(Makkonen and Lin 2012).  
Admittedly, the relationship between levels of vocational training at the workplace and 
innovation performance in an economy is not a linear relation, as it is mediated by many 
complex dimensions not least the organizational dimension at the firm level. Naturally, 
vocational training and continuous skills development has to do with building knowledge 
competences in the human resources at the firm level (Smith, Courvisanos et al. 2012). But it 
has also to do with the way in which work is organized, and in particular, whether these skills 
developments and organizational forms do allow for creativity and employee-driven 
innovation patterns within the firm (Høyrup 2010).  
The literature on “varieties of capitalism”, which examine how the different institutional 
frameworks at the national level define different forms of market economy organization, has 
been very interested in how vocational training is differently organized in countries with a 
liberal market economy (UK, USA, etc) vis-à-vis in countries with a coordinated market 
economy (Germany, France, etc). Their findings show that vocational training arrangements 
have been evolving differently in different countries according to employees and employers’ 
relations as well as business and politics relations (Harhoff and Kane 1997) (Culpepper and 
Thelen 2008), and have had different results in terms of innovation performance (Bosch and 
Charest 2008). 
Turning now to the external sources of knowledge and skill competences, these can be 
seen as the  competences that the firm exchanges with other external sources through, for 
example, collaboration. The ownership of these competences remains in the hands of the 
external partners. We know from the theory of “absorptive capacity” and from the evidence 
on open innovation that there tends to be a strong link between the internal capacities of the 
firm, and its ability to tap into external sources of knowledge (Cohen and Levinthal 1990).  
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Naturally, firms interact externally with other firms and with other kinds of organizations in 
many different ways and with many different purposes in relation to knowledge and skills 
competences. In this paper we would like to briefly mention three, which we believe are 
crucial from the perspective of innovation system: (1) university-industry relations that aim 
at developing human resources, (2) lead-users as key external sources of knowledge for 
innovation processes, and (3) crowdsourcing as a new form of collective pooling of knowledge 
resources in an innovation system.  
(1) Looking at the first, there are many different forms of university-industry linkages. 
From the current perspective, several countries use of university-industry relations in 
order to promote university researchers to obtain firm-level expertise, skills and 
competences; for example, by co-funding industrial PhDs who are co-located in the 
firm and the university, by supporting university researchers’ internships in firms, and 
by other types of liaison programs. The overall goal of these programs is to develop 
“firm-oriented” and other types of “soft skills” competences.  
 
(2) The second area that is worth looking at when examining the most important external 
sources of knowledge for innovative firms is the lead-users. “Lead users” are highly 
competent and knowledge-producing consumers and users of  specific products who 
get involved into a tight collaboration with the producing firm, giving the firm valuable 
information and feed-back about the further development of the innovative product. 
Lead users are related more generally to user-producer relations (Lundvall 1988), and 
to notions of user-driven innovation (von Hippel 2005), both at the backbone of the 
innovation systems approach. 
 
(3)  Last but not least, a third crucial external source of knowledge and skills that has 
emerged relatively recently is crowdsourcing. There are many understandings of 
crowdsourcing (Estellés-Arolas and González-Ladrón-de-Guevara 2012), but a review 
of the literature defines crowdsourcing as participatory online activities in which 
individuals or organizations propose the voluntary undertaking of a task which 
typically involves the pooling of knowledge resources, and is therefore associated to 
innovative activities. From an innovation system point of view, crowdsourcing can be 
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seen as competence building by the mobilization and combination of knowledge 
resources in the wider society. Crowdsourcing creates online-based communities of 
individuals and organizations with different competences and problem-oriented 
approaches. Crowdsourcing is typically based on “social media” because this is where 
people meet (Schenk and Guittard 2011). 
The discussion so far can be summarized in Table 1. 
Table 1: Internal and external sources of competences for the firm 
 Definition Related policy areas 
Internal  
competences  
A. Organizational 
competences that are 
developed by the firm or 
acquired from outside. 
They are integral parts of 
the firm. 
B. Individual 
competences (human 
capital) that are acquired 
through employment. 
They are less firmly 
integrated in the firm.   
Primary, secondary and tertiary formal 
education of the employees. 
 
Vocational training & continuous skills 
development at the workplace 
 
Reverse brain drain & immigration of high-
skilled workers 
 
External  
competences 
Competences that 
remain outside the firm, 
but that can be acquired 
by the firm through 
exchange/collaboration  
University-industry interactions for human 
resources development 
Lead-users interactions 
Crowdsourcing 
 
 
4. Policy initiatives 
Having addressed the internal as well as the external sources of competences in firms and 
organizations, the question that arises is, what are governments doing on this? How are 
governments securing the creation, maintenance and development of competences in the 
innovation system? What are the current/typical policy initiatives taken by governments on 
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this particular activity? And what are the main focuses of these policy initiatives? These are 
crucial questions to ask, as many countries are engaged in different types of public action that 
relates to issues of competence creation, maintenance and development, with direct and 
indirect effects on the innovative performance of firms and of other organizations in the 
system.  
The three traditional cornerstones of public action for competences and competence-building 
in an innovation system are (1) the regulation, organization and funding of the education 
systems (primary, secondary and tertiary – both public and private); (2) the support and 
incentive schemes towards vocational training systems; and last but not least, (3) migration 
policies (here including immigration as well as reverse brain drain).  
Regarding educational and vocational training policy initiatives, we can note that public 
action to a large extent regulates, organizes, and (partly) finances formal education and 
vocational training. At the core of policy intervention is the collective understanding that 
there is a need for public action, either alone by public means, or in collaboration with private 
profit and non-profit actors too, when the levels and types of competences in the system are 
perceived to be insufficient. This may mean that the division of labour between public and 
private action in the field of education may need to change, or that the character of already 
existing public action should be modified.  As the previous section showed quite clearly, 
competence building in an innovation system is a complex matter. This is because the issue of 
“competence” is very wide, spanning from the individual (person-focused) to organizational 
competences (firm-level). But it is also because “competences” are difficult to identify 
concretely and because their actual use in the economy depends a lot on organizational and 
cultural dimensions.  
One example of recent education policy schemes that relate to innovation is the USA’s focus 
on STEM education (Science Technology Engineering and Mathematics). In the USA, as in 
many other advanced economies, there has been a lively debate during the past couple of 
decades about the adequate levels and quality of STEM education and about the fact that 
students’ enrollment in STEM education has not grown as much as in other areas. This 
motivated a wave of public and private initiatives in the USA focusing on STEM education, 
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ranging from the creation of non-profit associations promoting and lobbying for STEM3, to a 
series of governmental initiatives at the federal and state level. A report of the US Government 
Accountability Office in 2005 identified 207 education programs specifically established to 
increase the numbers of STEM students in the country, which were run by 13 different federal 
agencies (US_Government_Accountability_Office 2005). The total expenditure in 2004 on 
these programs was about 2.8 billion USD, of which more than 70% were conducted by the 
National Institutes of Health (NIH) and the National Science Foundation (NSF). However, 
some of these programs were very small.  
This topic became again on the spotlight of political debates when the 2006 PISA survey 
(Program for International Student Assessment) showed that USA students ranked 21st out of 
30 in science literacy, and 25th out of 30 in mathematics. The Obama administration has 
launched the “Educate to innovate” campaign raising awareness of the importance of STEM. 
This initiative was intended to complement the existing federal agencies’ programs in the 
field.  It followed from the Presidential focus on advanced manufacturing industries, 
particularly the Advanced Manufacturing Partnership launched in 2011, and the creation of 
the federal-level National Network for Manufacturing Innovation in 2012. 
Another example of policy initiatives in the area of competence building refers to vocational 
training & continuous skills development. These are crucial policies for innovation, and 
considerable focus has been recently put on competence building at the working place. 
“Policies to promote the learning necessary for skill and competence upgrading at the firm 
level cannot ignore the potential of the workplace and the strong incentives for upgrading 
what employers can provide” p. 210 (Steedman 2003).  
There are, of course, many different vocational training systems and programs. One 
interesting example is the “Apprentice service” of Semta, at the UK Sector Skills Council for 
Science, Engineering and Manufacturing Technologies. This organization runs a program for 
apprentices in the UK advanced manufacturing and engineering (AME) sector, and has 
                                                        
3 Examples of these non-profit organizations in the USA are: “FIRST” a civil society association created in 1989 
conducting activities that motivate young people to pursue STEM education and careers; “STEM-coalition” is a 
sector organization advocating policy-makers for STEM education in USA policy-making institutions; 
“Innovate+Educate” is an industry-based organization formed in 2009 involving industry in STEM education and 
innovation-based workforce in the US. 
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recently put more attention to the needs of SMEs. Semta creates individualized programs for 
firms in the AME sector to develop, train and fund apprentices schemes. The AME sector is 
highly dependent on getting access to the right (high) level of skilled workers, and one way of 
accessing it is through apprenticeships. The problem many SMEs in the sector are facing is 
their lack of capacity to organize and finance encompassing programs for their apprentices 
that fits the skills they need and that secures the quality of training and its certification. The 
organization of these individualized programs requires the pulling of resources from different 
sources according to funding possibilities (age of the apprentice, region where the firm is 
based, etc.). It also requires specific knowledge competences, e.g. finding suitable trainers and 
designing the adequate educational framework. 
Having addressed some examples of policy initiatives in education and vocational training, it 
is also important to determine the effects of these schemes and initiatives. However, the 
existing evidence in the literature is rather scarce. Starting with primary, secondary and 
tertiary education policy initiatives and structures, there is very little focus on education 
schemes and innovation system dynamics. Some of this literature has been focusing on 
regional/local patterns (OECD 2001) (Kitagawa 2004). A similar situation emerges from the 
literature on vocational training. There is today a rather scarce literature providing evidence 
on the extent to which policy schemes for vocational training are reflected  in firm’s 
innovative performance. See (Jones and Grimshaw 2012) for a recent review of the literature, 
and a description of some public schemes for vocational training in different countries. 
Following these authors, some of the findings in the literature indicate that, the more 
flexibility there is between educational institutions and workplace training programs the 
more positive outcomes in terms of firms’ adaptability. In addition, long-term financial 
schemes and principles of skill formation schemes seem to give certainty and stability needed 
for securing the participation of relevant stakeholders (Jones and Grimshaw 2012).  
As mentioned above the third traditional policy area related to competence and competence 
building is migration policy. Here countries determine the levels of access to foreign labour 
force to the domestic labour market. Following Jones, there are basically three types of 
migration policies regarding highly skilled workers: “point based” policies (assigning points to 
applicants regarding their education and other factors), employer-based policies (employers’ 
job offer), and hybrid policies combining both. It is unclear which of these different types, and 
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different policies, reach their goals of covering deficiencies of competences in the innovation 
system (Jones 2012).  
Another important aspect regarding policy schemes on migration has to do with reversing 
“brain-drain”. For many developing countries as well as weaker developed countries, the 
problem of “brain drain” has been a source of major concern. Countries make large efforts into 
creating a highly educated workforce, but this investment does not revert to their economy if 
those high skilled workers move to another country. Reversing flows of highly skilled workers 
is a very difficult matter for  policy-makers, because many different factors are at play, from 
good job opportunities and employment conditions, to personal reasons or 
contextual/scientific motivations.  
Several countries have addressed this issue by various combinations of activities. One of such 
approaches has been to target individuals directly, offering very rewarding job conditions. A 
case  in point is the ICREA program from the regional government of Catalonia in Spain, which 
attracts top-scientists worldwide offering them excellent working conditions. Although the 
program does not target nationals only, during 2001-11 more than 50% of their excellence-
based grantees were of Catalan origin (Technopolis_Group 2011), and on this basis it can be 
argued that the program has indirectly served as a platform for reintegrating good Catalan 
scientists from abroad. Another, yet quite different approach is the Chinese government 
public action in relation to “brain circulation”. Many years of concern regarding the loss of 
talent, particularly to the Silicon Valley by the so-called “new Argonauts” (Saxenian 2006), the 
Chinese government set up a program in 2001 encouraging its students settled abroad to 
return for short visits and relate to ongoing research activities in China even if they continued 
staying abroad. This “diaspora option” (Kutnetsor 2006) recognized the difficulties of 
reversing brain drain as such, and hence it has used the strong ties of the Chinese scientific 
diaspora to develop innovativeness in China (Zweig, Fung et al. 2008). 
 
5. Deficiencies, Tensions and Imbalances in the System and in Policy-making 
After the previous identification of some of the most conventional policy initiatives regarding 
competence building and competence maintenance, it is worth examining now some of the 
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possible deficiencies, tensions and imbalances in the innovation system. The innovation 
systems’ approach brings forward the view that innovation is always performed in specific 
contexts. Context refers not only to the fact that scientific-technological advancements offer 
new opportunities for innovation, but especially that innovation is also related to socio-
economic features and dynamics in a wider sense.  
Hence, our starting point is to consider innovation policy as part and parcel of the innovation 
system. This is so because innovation policy’s overall intention is to shape the context in 
which innovation activities take place. For this reason, when examining deficiencies, tensions 
and imbalances in the innovation system we include the effects (or lack thereof) of public 
policy’s initiatives. 
In our complex societies, either in advanced market economies or in emerging market 
economies, the role of public action is “everywhere”. Consequently, sometimes it is difficult to 
distinguish when the deficiencies, tensions and imbalances in an innovation system are the 
direct outcome of some socio-economic or technical features as such or when they are related 
to the dynamics induced by public policy. Because both are intertwined, we need to examine 
them together. This is particularly relevant for our current focus on competences and 
competence building in an innovation system. In many countries the educational and 
vocational training frameworks rely strongly on public policies. Thus, when asking, for 
example, about the extents to which the vocational training framework in a specific country 
stimulates innovation or not, it is virtually impossible to ignore the central role that policy-
makers have in shaping that framework.   
From the previous sections of this paper three general types of deficiencies, tensions and 
imbalances in the innovation system seem to come to the fore. The first one has to do with 
insufficient levels of competences in an economy. This might be because the economy is 
not able to create the competences that its firms need for a sustained level of innovation 
performance, or because there is a net loss of competences due to negative migration flows in 
the county or region (or both causes simultaneously). Developing competences in an economy 
is not just related to the levels of educational attainment or vocational training. The 
competences of an economy are also highly dependent on the continuous development of 
skills and expertise in the organization of work. There is today a wide recognition that this 
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type of ‘know how’ based on skills and expertise is important for the levels of competences in 
an economy.  
For that reason, during the past few years, there has been a political debate in Europe and the 
US regarding the effects on levels of competences in the economy of the offshoring of 
manufacturing activities.. The concern is that the past decades’ firms’ offshoring of 
manufacturing activities to countries with lower wages represent a loss of jobs and of 
competences in the home country. Skills and expertise are based on the ability of workers and 
middle-level managers to have a hands-on experience in the organization of production. 
Workers engaged in product and process innovation require a deep knowledge of the product 
and of its production process, which cannot be attained  in research laboratories alone. 
Besides, advanced forms of manufacturing depend not only on substantial levels of scientific-
technical knowledge, but also on skilled and experienced workers, i.e. competence. Recent 
policy initiatives like the High-tech Strategy in Germany (since 2006) and the USA’s National 
Network for Manufacturing Innovation scheme (since 2012) focus on advanced 
manufacturing sectors, and therefore aim indirectly to boost the development and retention 
of competences in the country in the form of high skilled workers and expertise in these 
cutting edge industrial areas. It is however less clear whether these and similar policy 
initiatives will eventually palliate firms’ continuous offshoring of manufacturing activities. 
A second issue has to do with the time lag between the need of specific competences of 
firms in the short term and the long-time needed to develop them. When discussing the 
acquisition and development of competences in an innovation system, demand for labour 
plays a key role. Naturally, this demand must be met by  supply of labour , namely, the 
concrete competences of the labour force in the innovation system. The tension in the 
innovation system comes when the provision of such skills and competences (the supply) is 
subject to educational programs that are designed on a long-term basis, whereas the demand 
in the labour market is typically more an issue of covering the short- to medium-term needs of 
the firms. This time-lag between supply and demand-side becomes particularly important 
with regard to higher education (universities), where there is much specialization.  
It takes many years to educate a chemical engineer with a specialization in a certain technical 
area, but this competence might become obsolete relatively quickly.  Several situations might 
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occur here. One situation is when there has been an ‘overproduction’ of a specific kind of 
chemical engineers,  which the local economy cannot absorb. This is most acute in situations 
of rapid industrial restructuring. Another possible situation is when the rapid technological 
development makes the content of educational programs (partly) obsolete in the short term. 
For reasons of legal commitments, it might take universities quite a few years to be able to 
terminate an educational program.  
The above shows that several factors are at play in this time-lag tension, namely, the dynamics 
of the labour market itself, the dynamics of technological change, as well as legal-institutional 
frameworks. For that reason, policy-makers are always confronted with the fundamental 
question about how to best define and determine the types of competences that the economy 
will need in the future. This is not the case just for the public education sector itself, but also 
for the private education sector. In many countries, private education receives direct or 
indirect public subsidies, and it is typically subject to some national/regional publicly defined 
frameworks (i.e. regulatory frameworks regarding academic titles, accreditation criteria for 
Higher Education Institutions, quality measurements, etc.). Policy-makers are therefore 
confronted to a great amount of uncertainty when it comes to the future needs of the 
innovation system. And the problem is that the labour market demand of today does not 
necessarily tell much about the demand in the future. Whereas current deficiencies might 
indicate future needs in terms of, for example, the number of medical doctors or engineers, 
determining what specialization will be most acute in the future is much more difficult to tell.      
The third set of potentially problematic issues in an innovation system is the imbalance 
between internal and external competences which result either in an insulation or in an 
excessive dependence from external competences. This has to do with the notion of 
absorptive capacity, which refers to the firms’ capacity to tap into sources of external 
knowledge and to combine it with its own internal knowledge in order to generate 
innovations. The development of innovation systems is highly related to their absorptive 
capacity (Castellacci and Natera 2013). However, securing the right balance between the 
internal and external competences might prove to be difficult in reality.  
Firms which rely too much on internal competences might run the risk of insulation, losing 
the grip of new knowledge and skills available elsewhere. The firms which rely too much on 
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external competences, on the other hand, might become too dependent from externally-
dominated knowledge resources and might rapidly loose absorptive capacity and thereby  
competitive edge. Hence, keeping the balance between internal and external competences is 
crucial for the development of the innovation system – and for the firms.  
From the point of view of the policy-maker this is an important matter, though a difficult one 
to tackle. When discussing competences in an innovation system, policy makers might have a 
natural tendency to think exclusively in terms of competences that are solely internal to the 
firms. The theory of absorptive capacity tells us that external competences are very important 
too, both in the sense of external to the firm, as well as in the sense of external to the 
innovation system as a whole. This later remark puts emphasis on striking a balance between 
the types of competences to be developed inside an innovation systems, country/region or an 
economy, and those to be tapped from outside. 
 
Box 2 General deficiencies, tensions and imbalances  
1. Insufficient levels of competences in an economy, and/or the net loss of 
competences.  
2. The time-lag between firms’ short-term needs and the long-term required to 
develop competences. 
3. Imbalance between internal and external competences which generate excessive 
insulation or dependence from external sources. 
 
 
6. Concluding Remarks: Policy Design for Competence-Building 
There is a wide consensus that competences play a central role in innovation systems and in 
the dynamics of economic growth. For that reason innovation policy typically has strategic 
issues to tackle concerning the development and acquisition of competences. Competences 
have been defined here as the set of knowledge, skills and expertise that individuals and 
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organizations have. Likewise, competence building is the process of formal or informal 
development and acquisition of specific competences by individuals and organizations. 
Following the literature on these matters, this paper has brought forward the understanding 
that competences can be internal or external sources to firms. “Internal” refer to competences 
that are an integral part of the firm at a specific point in time. “External” refer to the 
competences that firms exchange with other firms of agents (typically by collaboration) at a 
particular point in time. As we have indicated the employment of human capital is less 
internal than organizational capital. Naturally, external competences can at a certain point 
become internalized if the firm decides to acquire them, or vice versa internal competences 
can become external too. The point at stake here is, which specific competences a firm decides 
to “own” (internal) and which ones to use without owing them (external). This crucial 
decision is pertinent to any type of organization (public or private), and by extension to the 
whole innovation system as well.  
After providing some examples of policy actions in this area, this paper has also identified a 
series of deficiencies, tensions and imbalances that typically occur in innovation systems. 
These can be essentially summarized in three. The first has to do with the insufficient levels of 
competences in an economy, and/or the net loss of competences in that economy. The second 
potential problem is the time-lag between firms’ short-term needs and the long time required 
to develop future competence (in the national context). Last but not least the third  problem is 
the possible imbalance between internal and external sources of competences, which might 
generate either an excessive insulation or an excessive dependence from external knowledge. 
The general criteria for the design of innovation policy that we suggest in this paper focus on 
the imbalances mentioned above. Therefore the first criterion is the creation, retention and 
attraction of competences for innovation in a country or region. There is a widespread 
understanding that modern economies have a positive bias towards skilled labour (against 
unskilled labour), and that this is related to technological change. This is what it has been 
termed the “Skill Biased Technological Change” hypothesis, which has been confirmed 
empirically in most developed countries - see (Piva, Santorelli et al. 2006) for a review. Policy-
makers must secure adequate levels of skills in an economy, and this might not happen 
automatically due to several reasons as we saw above.  
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The second criterion is the identification of the specific types of competences that are 
needed for (different kinds of) innovation in the present and in the future. It might be 
too obvious to say that countries and regions need to identify their present and future needs 
of knowledge, skills and experience for their innovation system and their economy more 
broadly. However many countries or regions actually do not have any systematic monitoring 
mechanism of this (Jones and Grimshaw 2012). Yet, determining the types of competences 
that an innovation system needs is a daunting task for policy-makers given the bewildering 
complexity and variety of competences that innovative firms and organizations need now and 
in the future. Several sets of statistics, survey analysis and foresight exercises are policy 
instruments which can be used in this regard.  
The third criterion is securing levels of absorptive capacity in firms and the innovation 
system . Keeping a sound balance between internal and external competences is a crucial 
focus for innovation policy-makers. This is, to avoid too much emphasis on internal sources of 
competences (which would create an insulated situation), and to avoid too much “invent 
elsewhere” situation by which firms become too dependent on external sources of knowledge. 
This requires considering the “give and take” of firms’ interaction with other organizations, as 
well as the internationalization of competences in an economy. 
These three aspects examined here are not only the criteria for the design of innovation 
policy. They are the foundations of a theoretical and analytical framework for the study of the 
multiple linkages between competence building dynamics, the public schemes to develop 
them, and their final effects in the innovation system. As state earlier in this paper, public 
action is a sine qua non element of an innovation system. For this reason studying 
competences and competence building in a system requires taking on board the existing 
public action.  
These remarks lead us to pinpoint a series of important gaps in the literature that deserve 
further research efforts in the near future. One of these gaps is the lack of empirical studies 
that look at the policy effects of education and vocational training schemes, as well as 
migration and brain circulation policies, in the levels and types of competences in an 
innovation system. The question that remains unanswered is, for example, what specific 
effects have several decades of migration policy schemes towards skilled and trained workers 
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have had on different dynamics of the innovation system. Another highly relevant question is 
the time-line evolution in the composition of skills and expertise on the one hand, and the 
innovative performance of a specific economy on the other. Can we see specific patterns in 
terms of competences and their development that are associated with the particular evolution 
of the innovation system? And last but not least, there is a lack of attention to competences 
and competence developments in the public sector itself.  Here the question is how the 
competences and competence building in public, semi-public, non-profit private organizations 
also affect the level of innovation performance in a system. This paper has focused primarily 
on the competences of firms, as a crucial asset for their ability to innovate. However it is 
important to keep in mind that competences and competence building remains central to all 
and any kind of public or semi-public organizations that populate an innovation system. This 
question is the most relevant when looking particularly at innovation processes in the public 
sector.  
 
References 
Acemoglu, D. (1997). "Training and Innovation in an Imperfect Labour Market." The Review of 
Economic Studies 64(3): 445-464. 
Bosch, G. and J. Charest (2008). "Vocational training and the labour market in liberal and 
coordinated economies." Industrial Relations Journal 39(5): 428-447. 
Carneiro, R. (2003). On Knowledge and Learning for the New Millenium. Innovation, Competence 
Building and Social Cohesion in Europe. Towards a Learning Society. P. Coinceicao, M. V. Heitor 
and B.-Å. Lundvall. Cheltenham, Edward Elgar: 186-205. 
Castellacci, F. and J. M. Natera (2013). "The dynamics of national innovation systems: A panel 
cointegration analysis of the coevolution between innovative capability and absorptive capacity." 
Research Policy 42(3): 579-594. 
Cohen, W. M. and D. A. Levinthal (1990). "Absorptive Capacity: A New Perspective on Learning and 
Innovation." Administrative Science Quarterly 35(1): 128-152. 
Culpepper, P. D. (2007). "Small States and Skill Specificity." Comparative Political Studies 40(6): 
611-637. 
Culpepper, P. D. and K. Thelen (2008). Institutions and Collective Actors in the Provision of 
Training: Historical and Cross-National Comparisons. Skill Formation. Interdisciplinary and Cross-
national Perspectives. K. U. Mayer and H. Solga. Cambridge, Cambridge University Press: 21-49. 
Davies, A., D. Fidler and M. Gorbis (2011). Future Work Skills 2020. Palo Alto, Ca., Institute for the 
Future & Apollo Research Institute: 19. 
27 
 
De Ferranti and others (2003). Closing the Gap in Education and Technology. Washington, The 
World Bank. 
Estellés-Arolas, E. and F. González-Ladrón-de-Guevara (2012). "Towards an integrated 
crowdsourcing definition." Journal of Information Science 38(2): 189-200. 
Fagerberg, J. and M. Srholec (2009). Innovation systems, technology and development: Unpacking 
the relationships. Handbook of Innovation Systems and Developing Countries. Building Domestic 
Capabilities in a Global Setting. B.-Å. Lundvall, K. J. Joseph, C. Chaminade and J. Vang. Cheltenham, 
Edward Elgar: 83-115. 
Garrouste, P. and S. Ioannides, Eds. (2001). Evolution and path dependence in economic ideas. 
Past and present. Cheltenham, Edward Elgar. 
Guston, D. (2000). Between politics and science : assuring the integrity and productivity of 
research. Cambridge, Cambridge University Press. 
Hall, P. A. and D. Soskice (2003). Varieties of Capitalism and Institutional Complementarities. 
Institutional Conflicts and Complementarities. R. Franzese, P. Mooslechner and M. Schürz. 
Amsterdam, Kluwer: 43-74. 
Harhoff, D. and T. J. Kane (1997). "Is the German apprenticeship system a panacea for the U.S. 
labor market?" Journal of Population Economics 10(2): 171-196. 
Høyrup, S. (2010). "Employee-driven innovation and workplace learning: basic concepts, 
approaches and themes." Transfer: European Review of Labour and Research 16(2): 143-154. 
Jasanoff, S., Ed. (1995). Handbook of science and technology studies. London, SAGE. 
Jones, B. (2012). Innovation and Human Resources: Migration Policies and Employment Protection 
Policies. NESTA: Compendium of Evidence on the Effectiveness of Innovation Policy Intervention. 
Manchester, Manchester Institute of Innovation Research, University of Manchester. 
Jones, B. and D. Grimshaw (2012). The Effects of Policies for Training and Skills on Improving 
Innovation Capabilities in Firms. Compendium of Evidence on the Effectiveness of Innovation 
Policy Intervention. NESTA. Manchester, Manchester Institute of Innovation Research, University 
of Manchester: 38. 
Kitagawa, F. (2004). "Universities and regional advantage: Higher education and innovation 
policies in English regions." European Planning Studies 12(6): 835-852. 
Kutnetsor, Y., Ed. (2006). Diaspora networks and the international migration of skills. Washington 
DC, The World Bank. 
Lam, A. (2005). Organizational Innovation. The Oxford Handbook on Innovation. J. Fagerberg, D. C. 
Mowery and R. R. Nelson. Oxford, Oxford University Press. 
Laursen, K. and A. Salter (2006). "Open for innovation: the role of openness in explaining 
innovation performance among U.K. manufacturing firms." Strategic Management Journal 27(2): 
131-150. 
Lundvall, B.-Å. and S. Borrás (1998). The Globalising Learning Economy: Implications for Innovation 
Policy. Brussels, European Commission. 
28 
 
Lundvall, B.-Å., B. Johnson, E. S. Andersen and B. Dalum (2002). "National systems of production, 
innovation and competence building." Research Policy 31(2): 213-231. 
Lundvall, B. Å. (1988). Innovation as an interactive process: from user-producer interaction to the 
national system of innovation. Technical Change and Economic Theory. G. Dosi, D. Teece and J. 
Chytrys. London, Pinter. 
Makkonen, T. and B. Lin (2012). "Continuing vocational training and innovation in Europe." 
International Journal of Innovation and Learning 11(4): 325-338. 
Murovec, N. and I. Prodan (2009). "Absorptive capacity, its determinants, and influence on 
innovation output: Cross-cultural validation of the structural model." Technovation 29(12): 859-
872. 
Nonaka, I. (1994). "A Dynamic Theory of Organizational Knowledge Creation." Organization 
Science 5(1): 14-37. 
OECD (2001). Cities and Regions in the New Learning Economy. Education and Skills. Paris, OECD. 
OECD (2011). Skills for Innovation and Research. Paris, OECD. 
OECD (2012). New Sources of Growth Knowledge-Based Capital Driving Investment and 
Productivity in the 21st Century. Interim Project Findings. Paris, OECD. 
Piva, M., E. Santorelli and M. Vivarelli (2006). "Technological and organizational changes as 
determinants of the skill bias: evidence from the Italian machinery industry." Managerial and 
Decision Economics 27(1): 63-73. 
Prahalad, C. and G. Hamel (1990). "The Core Competence of the Corporation." Harvard Business 
Review: 79-91. 
Salomon, J.-J. (1977). Science Policy Studies and the Development of Science Policy. Science, 
Technology and Society: A Cross-Disciplinary Perspective. S.-R. I. and D. Price. London, SAGE. 
Sanchez, M. P., C. Chaminade and M. Olea (2000). "Management of Intangibles - An attempt to 
build a theory." Journal of Intellectual Capital 1(4): 312-327. 
Saxenian, A. (2006). The New Argonauts. Regional Advantage in a Global Economy. Cambridge, 
Ma., Harvard University Press. 
Schenk, E. and C. Guittard (2011). "Towards a characterization of crowdsourcing practices." 
Journal of Innovation Economics 1(7): 93-107. 
Smith, A., J. Courvisanos, J. Tuck and S. McEachern (2012). Building the capacity to innovate: the 
role of human capital Adelaide, Australia, National Centre for Vocational Education Research 
(NCVER). 
Smith, R. (2008). "Aligning Competencies, Capabilities and Resources." Research Technology 
Management: The Journal of the Industrial Research Institute September-October: 1-11. 
Steedman, H. (2003). Low Skills - A Social Problem for Europe. Innovation, Competence Building 
and Social Cohesion in Europe. P. Conceicao, M. V. Heitor and B.-Å. Lundvall. Cheltenham, Edward 
Elgar: 206-218. 
Technopolis_Group (2011). Evaluation of ICREA 2001-2011. Brighton, Technopolis: 53. 
29 
 
Teece, D. J., G. Pisano and A. Shuen (1997). "Dynamic capabilities and strategic management." 
Strategic Management Journal 18(7): 509-533. 
Thelen, K. (2007). "Contemporary challenges to the German vocational training system." 
Regulation & Governance 1(3): 247-260. 
Toner, P., J. Marceau, R. Hall and G. Considine (2004). Innovation Agents: Vocational Education 
and Training Skills and Innovation in Australian Industries and Firms. Adelaide, National Centre for 
Vocational Education Research (NCVER). 
US_Government_Accountability_Office (2005). Federal Science,Technology, Engineering, and 
Mathematics Programs and Related Trends. Washington, D.C., US Government Accountability 
Office. 
Varsakelis, N. C. (2006). "Education, political institutions and innovative activity: A cross-country 
empirical investigation." Research Policy 35(7): 1083-1090. 
Vincent, L. (2008). "Differentiating Competence, Capability and Capacity." Innovating Perspectives 
16(3): 1-2. 
von Hippel, E. (2005). "Democratizing innovation: The evolving phenomenon of user innovation." 
Journal für Betriebswirtschaft 55(1): 63-78. 
Zweig, D., C. S. Fung and D. Han (2008). "Redefining the Brain Drain: China's "Diaspora Option"." 
Science Technology & Society 13(1): 1-33. 
 
 
CIRCLE ELECTRONIC WORKING PAPERS SERIES (EWP) 
 
CIRCLE (Centre for Innovation, Research and Competence in the Learning Economy) is a 
multidisciplinary research centre set off by several faculties at Lund University and Blekinge Institute of 
Technology. CIRCLE has a mandate to conduct multidisciplinary research and education on the 
following issues: Long-term perspectives on innovation, structural change and economic growth,  
Entrepreneurship and venture capital formation with a special focus on new ventures,  The dynamics of 
R&D systems and technological systems, including their impact on entrepreneurship and growth, 
Regional innovation systems in different national and international contexts and International 
comparative analyses of national innovation systems. Special emphasis is done on innovation policies 
and research policies. 10 nationalities and 14 disciplines are represented among the CIRCLE staff. 
 
The CIRCLE Electronic Working Paper Series are intended to be an instrument for early dissemination 
of the research undertaken by CIRCLE researchers, associates and visiting scholars and stimulate 
discussion and critical comment.  
 
The working papers present research results that in whole or in part are suitable for submission to a 
refereed journal or to the editor of a book or have already been submitted and/or accepted for 
publication.   
 
CIRCLE EWPs are available on-line at: http:// http://www.circle.lu.se/?page_id=176 
 
Available papers: 
 
2013 
 
WP 2013/01 
Start-up rates, Entrepreneurship Culture and the Business Cycle Swedish patterns from national and regional data 
Martin Andersson 
 
WP 2013/02 
Market Thickness and the Early Labor Market Career of University Graduates -An urban advantage? 
Lina Ahlin, Martin Andersson and Per Thulin 
 
WP 2013/03 
Implementing an R&D Strategy without Prior R&D-Experience - Recruitment as a Source of R&D-related Routines and Capabilities?  
Lina Ahlin, Martin Andersson and Thorben Schubert 
 
WP 2013/04 
The Choice of Innovation Policy Instruments  
Susana Borrás, Charles Edquist 
 
WP 2013/05 
What Does Evolutionary Economic Geography Bring To The Policy Table? Reconceptualising regional innovation systems  
Bjørn Asheim, Markus M. Bugge, Lars Coenen, Sverre Herstad 
 
WP 2013/06 
Commercializing clean technology innovations – the emergence of new business in an agency-structure perspective    
Sofia Avdeitchikova, Lars Coenen 
 
WP 2013/07 
Renewal of mature industry in an old industrial region: regional innovation policy and the co-evolution of institutions and technology 
Lars Coenen, Jerker Moodysson and Hanna Martin 
 
WP 2013/08 
Systematic anchoring of global innovation processes and new industry formation – the emergence of on-site water recycling in China 
Christian Binz, Bernhard Truffer and Lars Coenen 
 
WP 2013/09 
The internationalisation of R&D: sectoral and geographic patterns of cross-border investments 
Cristina Castelli and Davide Castellani 
 
WP 2013/10 
Clean-tech innovation in Emerging Economies: Transnational dimensions in technological innovation system formation 
Jorrit Gosens, Yonglong Lu and Lars Coenen 
 
WP 2013/11 
Why space matters in technological innovation systems – the global knowledge dynamics of membrane bioreactor technology 
Christian Binz, Bernhard Truffer and Lars Coenen 
 
WP 2013/12 
MNC affiliation, knowledge bases and involvement in global innovation networks 
Sverre J. Herstad, Bernd Ebersberger, Bjørn Asheim 
 
WP 2013/13 
System Failures, Knowledge Bases and Regional Innovation Policies 
Roman Martin and Michaela Trippl 
 
WP 2013/14 
Differentiated Knowledge Bases and the Nature of Innovation Networks 
Roman Martin 
 
WP 2013/15 
The Geography and Structure of Global Innovation Networks: A Knowledge Base Perspective 
Ju Liu; Cristina Chaminade; Bjørn Asheim 
 
WP 2013/16 
The spatiality of trust – Antecedents of trust and the role of face-to-face contacts  
Magnus Nilsson; Jannika Mattes 
 
WP 2013/17 
Technology-Driven FDI: A Survey of the Literature 
Alessia Amighini; Claudio Cozza; Elisa Giuliani; Roberta Rabellotti; Vittoria Scalera 
 
WP 2013/18 
Substitution or overlap? The relations between geographical and non-spatial proximity dimensions in collaborative innovation projects 
Teis Hansen 
 
WP 2013/19 
Entrepreneurship and the Business Cycle: Do New Technology-Based Firms Differ? 
Olof Ejermo and Jing Xiao 
 
WP 2013/20 
R&D offshoring and the productivity growth of European regions 
Davide Castellani and Fabio Pieri   
 
WP 2013/21 
On the link between urban location and the involvement of knowledge intensive business services firms in collaboration networks 
Sverre J. Herstad and Bernd Ebersberger 
 
WP 2013/22 
Services vs. Manufacturing – How Does Foreign and Domestic Sales Impact on their R&D?  
Olof Ejermo and Karin Bergman 
 
WP 2013/23 
Combining knowledge from different sources, channels and geographical scales 
Markus Grillitsch and Michaela Trippl 
 
WP 2013/24 
Technological competencies and firm performance: Analyzing the importance of internal and external competencies  
Markus Grillitsch and Magnus Nilsson 
 
WP 2013/25 
Physical Planning in Entrepreneurial Urban Governance – Experiences from the Bo01 and Brunnshög Projects, Sweden  
Ana Mafalda Madureira 
 
WP 2013/26 
Understanding the diversity of cooperation on innovation across countries: Multilevel evidence from Europe 
Martin Srholec 
 
WP 2013/27 
User-producer interaction and the degree of novelty of innovations: a global perspective 
Gouya Harirchi and Cristina Chaminade 
 
WP 2013/28 
Competence Building: A Systemic Approach to Innovation Policy 
Susana Borrás and Charles Edquist 
 
 
 
2012 
 
WP 2012/01 
Is the University Model an Organizational Necessity? Scale and Agglomeration Effects in Science 
Tasso Brandt and Torben Schubert 
 
WP 2012/02 
Do regions make a difference? Exploring the role of different regional innovation systems in global innovation networks in the ICT industry 
Cristina Chaminade and Monica Plechero 
 
WP 2012/03 
Measuring the knowledge base of regional innovation systems in Sweden 
Roman Martin 
 
WP 2012/04 
Characteristics and Performance of New Firms and Spinoffs in Sweden  
Martin Andersson and Steven Klepper 
 
WP 2012/05 
Demographic patterns and trends in patenting: Gender, age, and education of inventors 
Olof Ejermo and Taehyun Jung 
 
WP 2012/06 
Competences as drivers and enablers of globalization of innovation: Swedish ICT industry and emerging economies 
Cristina Chaminade and Claudia de Fuentes 
 
WP 2012/07 
The Dynamics and Evolution of Local Industries – The case of Linköping 
Sabrina Fredin 
 
WP2012/08 
Towards a Richer Specification of the Exploration/Exploitation Trade-off: Hidden Knowledge-based Aspects and Empirical Results for a Set of 
Large R&D-Performing Firms  
Torben Schubert and Peter Neuhaeusler 
WP 2012/09 
The European Spallation Source (ESS) and the geography of innovation 
Josephine V. Rekers 
 
WP 2012/10 
How Local are Spatial Density Externalities? - evidence from square grid data  
Martin Andersson, Johan Klaesson, Johan P Larsson 
 
WP 2012/11 
Why Pre-Commercial Procurement is not Innovation Procurement 
Charles Edquist, Jon Mikel Zabala-Iturriagagoitia 
 
2011 
 
WP 2011/01 
SMEs’ absorptive capacities and large firms’ knowledge spillovers: Micro evidence from Mexico 
Claudia de Fuentes and Gabriela Dutrénit 
 
WP 2011/02 
Comparing knowledge bases: on the organisation and geography of knowledge flows in the regional innovation system of Scania, southern 
Sweden 
Roman Martin and Jerker Moodysson 
 
WP 2011/03 
Organizational paths of commercializing patented inventions: The effects of transaction costs, firm capabilities, and collaborative ties 
Taehyun Jung and John P. Walsh 
 
WP 2011/04 
Global Innovation Networks: towards a taxonomy 
Helena Barnard and Cristina Chaminade 
 
WP 2011/05 
Swedish Business R&D and its Export Dependence 
Karin Bergman and Olof Ejermo 
 
WP 2011/06 
Innovation Policy Design: Identification of Systemic Problems 
Charles Edquist 
 
WP 2011/07 
Regional Institutional Environment and Its Impact on Intra-firm and Inter-organisational Innovation Networks: A Comparative Case Study in China 
and Switzerland 
Ju LIU 
 
WP 2011/08 
Entrepreneurship: Exploring the Knowledge Base 
Hans Landström, Gouya Harirchi and Fredrik Åström 
 
WP 2011/09 
Policy coordination in systems of innovation: A structural-functional analysis of regional industry support in Sweden 
Magnus Nilsson and Jerker Moodysson 
 
WP 2011/10 
Urban Design in Neighbourhood Commodification 
Ana Mafalda Madureira 
 
WP 2011/11 
Technological Dynamics and Social Capability: Comparing U.S. States and European Nations 
Jan Fagerberg, Maryan Feldman and Martin Srhoelec 
 
WP 2011/12 
Linking scientific and practical knowledge in innovation systems 
Arne Isaksen and Magnus Nilsson 
 
 
WP 2011/13 
Institutional conditions and innovation systems: on the impact of regional policy on firms in different sectors 
Jerker Moodysson and Elena Zukauskaite 
 
WP 2011/14 
Considering adoption: Towards a consumption-oriented approach to innovation  
Josephine V. Rekers 
 
WP2011/15 
Exploring the role of regional innovation systems and institutions in global innovation networks 
Cristina Chaminade 
 
2010 
 
WP 2010/01 
Innovation policies for development: towards a systemic experimentation based approach 
Cristina Chaminade, Bengt-Ake Lundvall, Jan Vang-Lauridsen and KJ Joseph 
 
 
WP 2010/02 
From Basic Research to Innovation: Entrepreneurial Intermediaries for Research Commercialization at Swedish ‘Strong Research Environments’  
Fumi Kitagawa and Caroline Wigren 
 
WP 2010/03 Different competences, different modes in the globalization of innovation? A comparative study of the Pune and Beijing regions 
Monica Plechero and Cristina Chaminade 
 
WP 2010/04 Technological Capability Building in Informal Firms in the Agricultural Subsistence Sector In Tanzania: Assessing the Role of Gatsby 
Clubs 
Astrid Szogs and Kelefa Mwantima 
 
WP 2010/05 
The Swedish Paradox – Unexploited Opportunities! 
Charles Edquist 
 
WP 2010/06 
A three-stage model of the Academy-Industry linking process: the perspective of both agents 
Claudia De Fuentes and Gabriela Dutrénit 
 
WP 2010/07 
Innovation in symbolic industries: the geography and organisation of knowledge sourcing 
Roman Martin and Jerker Moodysson 
 
WP 2010/08 
Towards a spatial perspective on sustainability transitions  
Lars Coenen, Paul Benneworth and Bernhard Truffer 
 
 
WP 2010/09 
The Swedish national innovation system and its relevance for the emergence of global innovation networks 
Cristina Chaminade, Jon Mikel Zabala and Adele Treccani 
 
WP 2010/10 
Who leads Research Productivity Change? Guidelines for R&D policy makers  
Fernando Jiménez-Sáez, Jon Mikel Zabala and José L- Zofío 
 
WP 2010/11 
Research councils facing new science and technology  
Frank van der Most and Barend van der Meulen 
 
WP 2010/12 
Effect of geographical proximity and technological capabilities on the degree of novelty in emerging economies 
Monica Plechero 
 
WP 2010/13 
Are knowledge-bases enough?  A comparative study of the geography of knowledge sources in China (Great Beijing) and India (Pune) 
Cristina Chaminade 
 
WP 2010/14 
Regional Innovation Policy beyond ‘Best Practice’: Lessons from Sweden  
Roman Martin, Jerker Moodysson and Elena Zukauskaite 
 
WP 2010/15 
Innovation in cultural industries: The role of university links 
Elena Zukauskaite 
 
WP 2010/16 
Use and non-use of research evaluation. A literature review  
Frank van der Most  
 
WP 2010/17 
Upscaling emerging niche technologies in sustainable energy: an international comparison of policy approaches  
Lars Coenen, Roald Suurs and Emma van Sandick 
 
 
2009 
 
WP 2009/01 
Building systems of innovation in less developed countries: The role of 
intermediate organizations. 
Szogs, Astrid; Cummings, Andrew and Chaminade, Cristina  
 
WP 2009/02 
The Widening and Deepening of Innovation Policy: What Conditions Provide for Effective Governance? 
Borrás, Susana 
 
WP 2009/03  
Managerial learning and development in small firms: implications based on observations of managerial work  
Gabrielsson, Jonas and Tell, Joakim  
 
WP 2009/04 
University professors and research commercialization: An empirical test of the “knowledge corridor” thesis 
Gabrielsson, Jonas, Politis, Diamanto and Tell, Joakim 
 
WP 2009/05 
On the concept of global innovation networks 
Chaminade, Cristina 
 
WP 2009/06 
Technological Waves and Economic Growth - Sweden in an International Perspective 1850-2005 
Schön, Lennart 
 
WP 2009/07 
Public Procurement of Innovation Diffusion: Exploring the Role of Institutions and Institutional Coordination  
Rolfstam, Max; Phillips, Wendy and Bakker, Elmer 
 
WP 2009/08 
Local niche experimentation in energy transitions: a theoretical and empirical exploration of proximity advantages and disadvantages 
Lars Coenen, Rob Raven, Geert Verbong 
 
WP 2009/9 
Product Development Decisions: An empirical approach to Krishnan and Ulrich  
Jon Mikel Zabala, Tina Hannemann 
 
WP 2009/10 
Dynamics of a Technological Innovator Network and its impact on technological performance 
Ju Liu, Cristina Chaminade 
 
WP 2009/11 
The Role of Local Universities in Improving Traditional SMEs Innovative Performances: The Veneto Region Case 
Monica Plechero 
 
WP 2009/12 
Comparing systems approaches to innovation and technological change for sustainable and competitive economies: an explorative study into 
conceptual commonalities, differences and complementarities  
Coenen, Lars and Díaz López, Fernando J. 
 
WP 2009/13 
Public Procurement for Innovation (PPI) – a Pilot Study 
Charles Edquist 
 
WP 2009/14 
Outputs of innovation systems: a European perspective 
Charles Edquist and Jon Mikel Zabala 
 
2008 
 
WP 2008/01 
R&D and financial systems: the determinants of R&D expenditures in the Swedish pharmaceutical industry 
Malmberg, Claes 
 
WP 2008/02 
The Development of a New Swedish Innovation Policy. A Historical Institutional Approach 
Persson, Bo 
 
WP 2008/03 
The Effects of R&D on Regional Invention and Innovation 
Olof Ejermo and Urban Gråsjö 
 
WP 2008/04 
Clusters in Time and Space: Understanding the Growth and Transformation of 
Life Science in Scania 
Moodysson, Jerker; Nilsson, Magnus; Svensson Henning, Martin 
 
WP 2008/05 
Building absorptive capacity in less developed countries 
The case of Tanzania 
Szogs, Astrid; Chaminade, Cristina and Azatyan, Ruzana 
 
WP 2008/06 
Design of Innovation Policy through Diagnostic Analysis: 
Identification of Systemic Problems (or Failures)     
Edquist, Charles 
 
WP 2008/07 
The Swedish Paradox arises in Fast-Growing Sectors 
Ejermo, Olof;  Kander, Astrid and Svensson Henning, Martin 
 
WP 2008/08 
Policy Reforms, New University-Industry Links and  Implications for Regional Development in Japan 
Kitagawa, Fumi 
 
WP 2008/09 
The Challenges of Globalisation: Strategic Choices for Innovation Policy 
Borrás, Susana; Chaminade, Cristina and Edquist, Charles 
 
WP 2008/10 
Comparing national systems of innovation in Asia and Europe: theory and comparative framework  
Edquist, Charles and Hommen, Leif 
 
WP 2008/11 
Putting Constructed Regional Advantage into Swedish Practice? The case of the VINNVÄXT initiative 'Food Innovation at Interfaces'     
Coenen, Lars; Moodysson, Jerker 
 
WP 2008/12 
Energy transitions in Europe: 1600-2000 
Kander, Astrid; Malanima, Paolo and Warde, Paul 
 
WP 2008/13 
RIS and Developing Countries: Linking firm technological capabilities to regional systems of innovation 
Padilla, Ramon; Vang, Jan and Chaminade, Cristina 
 
WP 2008/14 
The paradox of high R&D input and low innovation output: Sweden 
Bitarre, Pierre; Edquist, Charles; Hommen, Leif and Ricke, Annika  
 
WP 2008/15 
Two Sides of the Same Coin? Local and Global Knowledge Flows in Medicon Valley 
Moodysson, Jerker; Coenen, Lars and Asheim, Bjørn 
 
WP 2008/16 
Electrification and energy productivity 
Enflo, Kerstin; Kander, Astrid and Schön, Lennart 
 
WP 2008/17 
Concluding Chapter: Globalisation and Innovation Policy 
Hommen, Leif and Edquist, Charles 
 
WP 2008/18 
Regional innovation systems and the global location of innovation activities:  Lessons from China 
Yun-Chung, Chen; Vang, Jan and Chaminade, Cristina   
 
WP 2008/19 
The Role of mediator organisations in the making of  innovation systems in least developed countries. Evidence from Tanzania 
Szogs, Astrid 
 
WP 2008/20 
Globalisation of Knowledge Production and Regional Innovation Policy: 
Supporting Specialized Hubs in the Bangalore Software Industry 
Chaminade, Cristina and Vang, Jan 
 
WP 2008/21 
Upgrading in Asian clusters: Rethinking the importance of interactive-learning  
Chaminade, Cristina and Vang, Jan 
 
2007 
 
 
WP 2007/01 
 
Path-following or Leapfrogging in Catching-up: the Case of Chinese Telecommunication Equipment Industry 
Liu, Xielin  
 
WP 2007/02 
The effects of institutional change on innovation and productivity growth in the Swedish pharmaceutical industry 
Malmberg, Claes 
 
WP 2007/03 
Global-local linkages, Spillovers and Cultural Clusters: Theoretical and Empirical insights from an exploratory study of Toronto’s Film Cluster   
Vang, Jan; Chaminade, Cristina  
 
WP 2007/04  
Learning from the Bangalore Experience: The Role of Universities in an Emerging Regional Innovation System  
Vang, Jan; Chaminade, Cristina.; Coenen, Lars.  
 
WP 2007/05  
Industrial dynamics and innovative pressure on energy -Sweden with European and Global outlooks  
Schön, Lennart; Kander, Astrid.  
 
WP 2007/06  
In defence of electricity as a general purpose technology  
Kander, Astrid; Enflo, Kerstin; Schön, Lennart  
 
WP 2007/07  
Swedish business research productivity – improvements against international trends  
Ejermo, Olof; Kander, Astrid  
 
WP 2007/08  
Regional innovation measured by patent data – does quality matter?  
Ejermo, Olof  
 
WP 2007/09 
Innovation System Policies in Less Successful Developing countries: The case of Thailand 
Intarakumnerd, Patarapong; Chaminade, Cristina 
 
2006 
 
WP 2006/01 
The Swedish Paradox 
Ejermo, Olof; Kander, Astrid 
 
WP 2006/02 
Building RIS in Developing Countries: Policy Lessons from Bangalore, India 
Vang, Jan; Chaminade, Cristina 
 
WP 2006/03 
Innovation Policy for Asian SMEs: Exploring cluster differences 
Chaminade, Cristina; Vang, Jan.  
 
WP 2006/04 
Rationales for public intervention from a system of innovation approach: the case of VINNOVA. 
Chaminade, Cristina; Edquist, Charles 
 
WP 2006/05 
Technology and Trade: an analysis of technology specialization and export flows 
Andersson, Martin; Ejermo, Olof 
 
WP 2006/06 
A Knowledge-based Categorization of Research-based Spin-off Creation 
Gabrielsson, Jonas; Landström, Hans; Brunsnes, E. Thomas 
 
WP 2006/07 
Board control and corporate innovation: an empirical study of small technology-based firms 
Gabrielsson, Jonas; Politis, Diamanto 
 
WP 2006/08 
On and Off the Beaten Path: 
Transferring Knowledge through Formal and Informal Networks 
Rick Aalbers; Otto Koppius; Wilfred Dolfsma 
 
WP 2006/09 
Trends in R&D, innovation and productivity in Sweden 1985-2002 
Ejermo, Olof; Kander, Astrid 
 
WP 2006/10 
Development Blocks and the Second Industrial Revolution, Sweden 1900-1974 
Enflo, Kerstin; Kander, Astrid; Schön, Lennart 
 
WP 2006/11 
The uneven and selective nature of cluster knowledge networks: evidence from 
the wine industry 
Giuliani, Elisa 
 
WP 2006/12 
Informal investors and value added: The contribution of investors’ experientially acquired resources in the entrepreneurial process 
Politis, Diamanto; Gabrielsson, Jonas 
 
WP 2006/13 
Informal investors and value added: What do we know and where do we go? 
Politis, Diamanto; Gabrielsson, Jonas 
 
WP 2006/14 
Inventive and innovative activity over time and geographical space: the case of 
Sweden 
Ejermo, Olof 
 
2005 
 
WP 2005/1 
Constructing Regional Advantage at the Northern Edge 
Coenen, Lars; Asheim, Bjørn 
 
WP 2005/02 
From Theory to Practice: The Use of the Systems of Innovation Approach for Innovation Policy 
Chaminade, Cristina; Edquist, Charles 
 
WP 2005/03 
The Role of Regional Innovation Systems in a Globalising Economy: Comparing Knowledge Bases and Institutional Frameworks in Nordic 
Clusters 
Asheim, Bjørn; Coenen, Lars 
 
WP 2005/04 
How does Accessibility to Knowledge Sources Affect the Innovativeness of Corporations? Evidence from Sweden 
Andersson, Martin; Ejermo, Olof 
 
WP 2005/05 
Contextualizing Regional Innovation Systems in a Globalizing Learning Economy: On Knowledge Bases and Institutional Frameworks 
Asheim, Bjørn; Coenen, Lars 
 
WP 2005/06 
Innovation Policies for Asian SMEs: An Innovation Systems Perspective 
Chaminade, Cristina; Vang, Jan 
 
WP 2005/07 
Re-norming the Science-Society Relation 
Jacob, Merle 
 
WP 2005/08 
Corporate innovation and competitive environment 
Huse, Morten; Neubaum, Donald O.; Gabrielsson, Jonas 
 
WP 2005/09 
Knowledge and accountability: Outside directors' contribution in the corporate value chain  
Huse, Morten, Gabrielsson, Jonas; Minichilli, Alessandro  
 
WP 2005/10 
Rethinking the Spatial Organization of Creative Industries 
Vang, Jan 
 
WP 2005/11 
Interregional Inventor Networks as Studied by Patent Co-inventorships 
Ejermo, Olof; Karlsson, Charlie 
 
WP 2005/12 
Knowledge Bases and Spatial Patterns of Collaboration: Comparing the Pharma and Agro-Food Bioregions Scania and Saskatoon 
Coenen, Lars; Moodysson, Jerker; Ryan, Camille; Asheim, Bjørn; Phillips, Peter 
 
WP 2005/13 
Regional Innovation System Policy: a Knowledge-based Approach 
Asheim, Bjørn; Coenen, Lars; Moodysson, Jerker; Vang, Jan  
 
WP 2005/14 
Face-to-Face, Buzz and Knowledge Bases: Socio-spatial implications for learning and innovation policy 
Asheim, Bjørn; Coenen, Lars, Vang, Jan 
 
WP 2005/15 
The Creative Class and Regional Growth: Towards a Knowledge Based Approach 
Kalsø Hansen, Høgni; Vang, Jan; Bjørn T. Asheim 
 
WP 2005/16 
Emergence and Growth of Mjärdevi Science Park in Linköping, Sweden  
Hommen, Leif; Doloreux, David; Larsson, Emma 
 
WP 2005/17 
Trademark Statistics as Innovation Indicators? – A Micro Study 
Malmberg, Claes 
